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Objectives. We investigated the association between unemployment and early
cause-specific mortality to determine whether the relationship was modified by
other risk indicators.

Methods. Female and male twins (n=20632) were followed with regard to mor-
tality from 1973 through 1996. Questionnaire data from 1973 were used to obtain
information on experience of unemployment and on social, behavioral, health,
and personality characteristics.

Results. Unemployment was associated with an increased risk of suicide and
death from undetermined causes. Low education, personality characteristics, use
of sleeping pills or tranquilizers, and serious or long-lasting illness tended to
strengthen the association between unemployment and early mortality.

Conclusions. An increased risk of death from external causes implies a need
for support for those experiencing unemployment, particularly susceptible indi-
viduals. (Am J Public Health. 2004;94:2155–2161)
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more likely to lose their jobs. The effect of un-
employment on mortality could therefore also
be attributable to confounding from other risk
factors.11,12,21,24,25,28 In earlier studies, analyses
took into account demographic and social char-
acteristics to some extent,2,11,16,21,29 while adjust-
ment for potential confounding from other fac-
tors was limited.

We have previously shown an increased risk
of overall early mortality (i.e., before 70 years
of age) among individuals who experienced un-
employment.29 The results were similar for
women and men, which could reflect that los-
ing or holding a job is equally important among
both Swedish men and women. In Denmark,
which has a similar labor market, relative risks
of about the same magnitude among unem-
ployed men and women were reported.9

In our study, we extended the analyses to
specific causes of death, accounting for poten-
tial confounding from social, behavioral, health,
and personality characteristics. We also studied
the relation between unemployment and total
mortality using pairs of twins, one of whom
had experienced employment while the other
had not, thus controlling for genetic factors and
for social and environmental conditions during
childhood and youth. An additional aim was to
analyze to what extent the effect of unemploy-
ment was modified by the presence of other

risk indicators of early mortality. The study was
performed with information from the Swedish
twin registry.30

METHODS

Study Population
The study population comprised 18516

women and 18020 men, constituting in princi-
ple all same-sex twins born in Sweden between
1926 and 1958.30 Data were based on a 1973
mailed questionnaire, which was answered by
15683 women and 14287 men (response
rate=85% for women and 79% for men), and
on information from the Swedish Causes of
Death Registry. All responders with a job title
indicating gainful employment were included in
the study (i.e., 9500 women and 11132 men).
Housewives, students, retired individuals, per-
sons on disablement pension, and persons li-
able for military service at baseline were ex-
cluded from the analyses.

Unemployment
A short occupational history, including his-

tory of unemployment, was recorded in the
1973 questionnaire that included unemploy-
ment. Information about unemployment was
based on answers to the following questions:
“Are you employed at the present time?”; “Are

Loss of a job has pronounced negative effects
on an individual’s life situation.1–10 Several
studies have shown an increased risk of early
mortality among the unemployed, but the na-
ture of this association is not clear.1,2,6–8,11–17 To
better understand the relationship between
unemployment and mortality, one should con-
sider the meaning of employment beyond
earning a living, including the impact on life-
style, self-image, social integration, and psy-
chological well-being.3,18 Unemployment en-
tails an increase in general distress, anxiety,
and depression and a decrease in activ-
ity,4,7,8,17 which in the long run may increase
the risk of early death.

The excess risk of mortality associated with
unemployment has been attributed mainly to
external causes of death, including suicide and
undetermined causes1,2,4,5,7–9,12,13,16,19,20; diseases
of the circulatory system1,21–23; and lung can-
cer.2,10,12,21,24

Mortality rates seem to increase with the du-
ration of unemployment1,12,17 and are higher for
the unemployed than the employed in all social
classes.6,20 Several studies have suggested that
unemployment has a direct effect on health
over and above the effects of socioeconomic
status, poverty, risk behaviors, or prior ill
health.1–3,6,16,20,21,25 Unemployment has also
been suggested as more important than other
socioeconomic variables as a risk factor for pre-
mature death.20

It has been suggested that when unemploy-
ment rates are low, those with impaired health
status are more likely than healthy people to
become unemployed.1,26,27 In Sweden, unem-
ployment was by all international standards
low (2%–4%) between 1950 and 1990 but in-
creased to about 8% during the1990s.18

Individuals actively employed may have bet-
ter health status on average than those outside
the workforce because healthy individuals are
more likely to enter the workforce. Employees
with impaired health or certain risk indicators,
such as high alcohol consumption, may also be
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you now or have you ever been unemployed?”;
“For how long have you been unemployed?”

In our main analyses, we compared ever un-
employed (875 women and 1309 men) with
never unemployed according to the 1973 data.
In some analyses, we distinguished between
“short-term” and “long-term” unemployment.
Short-term unemployment was defined as
being unemployed in 1973 and experiencing
less than 1 year of lifetime unemployment (144
women and 185 men). Long-term unemploy-
ment was defined as being unemployed for 1
year or more altogether during the life course
(260 women and 311 men). Small numbers
precluded separate analyses of mortality among
the short- and long-term unemployed.

Social, Behavioral, Health,
and Personality Factors

In the analyses, the following social, behav-
ioral, health, and personality factors were con-
sidered: marital status, children, education,
smoking and alcohol habits, use of sleeping pills
and tranquilizers, stress, shift work, personality
factors, long-lasting/serious illness, and socio-
economic status. The selection of potential con-
founding factors originates from our previous
study.29 The variables were dichotomized; “ex-
posed” categories are listed in Table 1 (refer-
ence groups were those “not exposed.”) The
reference category for marital status was mar-
ried and cohabitant; smokers and former smok-
ers were compared with never smokers. Alco-
hol consumption was analyzed by consumed
grams of absolute alcohol per month.30 No al-
cohol consumption and consumption of more
than 250 g of alcohol per month were com-
pared with consumption of 1 to 250 g of alco-
hol per month.

“Stressful life” was defined by the question,
“Do you experience your everyday life as being
very stressful?” The personality factors “insta-
bility” and “introversion-extraversion” were
based on 9 items each selected from the “neu-
roticism” and “extraversion” dimensions of the
Eysenck personality inventory; these short
scales were developed to be used in compre-
hensive questionnaire investigations.31,32 Unsta-
ble personality (>4 points) was compared with
stable personality (<5 points), and extravert
personality (>4 points) with introvert personal-
ity (<5 points). The question “Have you ever
had any long-term or serious illness?” was used

as an indicator of ill health. Unskilled/skilled
workers and low-level white-collar workers
were compared with medium- and high-level
white-collar workers.

Mortality
All individuals of the study population were

followed regarding mortality from January 1,
1973, to December 31, 1996. For deaths that
occurred between 1973 and 1986, specific
causes of death were taken from the Interna-
tional Classification of Diseases, Eighth Revision
(ICD-8)33; for deaths between 1987 and
1996, the International Classification of Dis-
eases, Ninth Revision (ICD-9)34 was used. The
2 revisions were then harmonized. The fol-
lowing underlying causes of death were ana-
lyzed: malignant neoplasms (ICD-8 codes
140–209); malignant neoplasms of trachea,
bronchus, and lung (162); diseases of the cir-
culatory system (390–458); ischemic heart
diseases (410–414); injuries, poisoning, and
other external causes (E800–E999); suicide
(E950–E959); injury, undetermined whether
accidentally or purposely inflicted (external
undetermined cause; E980–E989); other dis-
eases (001–139, 210–389, 460–799); and
alcohol-related diseases (303, 571, 577).

Statistical Analysis
Differences in social, behavioral, health, and

personality characteristics between individuals
with and without experience of unemployment
were analyzed with adjustment for age (5-year
intervals), and the statistical precision was indi-
cated by 95% confidence intervals.

We estimated the mortality rate ratio, re-
ferred to here as the relative risk, together
with 95% confidence intervals by Cox propor-
tional hazards regression,35 using PHREG
software (SAS 6.12; SAS Institute Inc, Cary,
NC). The analyses included a full 24-year fol-
low-up as well as a follow-up restricted to the
first 10 years.

In these analyses, both twins in a pair were
included and treated as independent individu-
als. To ensure that confidence intervals were
not erroneously narrow owing to similarities
within pairs, we performed proportional haz-
ards regression analyses with variance esti-
mates adjusted for correlated outcomes.36–38

We accomplished this through the use of a SAS
macro that stems from the same theoretical

background and yields the same results as the
published Fortran program of Lin.39

Synergistic effects were analyzed on the
basis of odds ratios from logistic regression
models, according to methods suggested by
Rothman.40 The factors showing a significant
(P<.05) prevalence difference between ever-
and never-unemployed individuals were con-
sidered to be of interest for an assessment of
potential interaction with unemployment. Indi-
viduals unexposed to both unemployment and
the other factor under study constituted the
reference group. A synergy index was com-
puted that indicated to what extent the pres-
ence of the factor influenced the effect of un-
employment on mortality. A synergy index of
1 means no interaction, and a synergy index
of 2 means an effect among those with com-
bined exposures that is twice what would be
expected from an additive effect of the 2 ex-
posures. To calculate confidence intervals, we
used methods of Hosmer and Lemeshow41

and computer programs described by Lund-
berg et al.42

To control also for genetic and early child-
hood factors measured by the 1973 question-
naire, we analyzed mortality from all causes
among 1067 twin pairs, 1 twin of whom had
experienced unemployment while the other
had not. We based the risk estimates (odds ra-
tios) on conditional logistic regression for
matched data using PHREG.

RESULTS

Among women subjects, elementary
school, smoking, use of alcohol, use of tran-
quilizers, shift work, personality factors, ill-
ness, and low socioeconomic status showed at
least a 10% higher prevalence among those
who had experienced short-term unemploy-
ment or long-term unemployment compared
with those who had no experience of unem-
ployment (Table 1). Being divorced and use
of sleeping pills was also more prevalent
among those experiencing unemployment.

Unemployed men more often were unmar-
ried, were childless, smoked, used tranquiliz-
ers, had introvert personalities, had long-last-
ing illnesses, and had low socioeconomic
status compared with those without experi-
ence of unemployment. Furthermore, being
divorced, using sleeping pills, and doing shift
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TABLE 1—Prevalence (%) of Social, Behavioral, Health, and Personality Characteristics 
Among Women and Men, by Unemployment History: Sweden, 1973

Women Men

History of Unemployment Age-Adjusted Differencea (95% CI) History of Unemployment Age-Adjusted Differencea (95% CI)

Short- Long- Short- Long-
Characteristic Never Termb Termc Short-Term Long-Term Never Termb Termc Short-Term Long-Term

Marital status

Unmarried 27 41 38 –4 (–10, 1) 5 (–0.6, 10) 32 67 53 14 (6, 22) 15 (10, 21)

Divorced 5 6 10 . . .d 7 (3, 11) 3 3 6 . . .d 5 (1, 8)

Widow/widower 1 1 0 . . . . . . 0 0 0 . . . . . .

No children 38 56 40 –1 (–10, 8) –6 (–11, 1) 41 71 62 11 (2, 19) 15 (10, 21)

Education: elementary school 41 35 54 –0.6 (–11, 9) 16 (9, 22) 45 41 41 2 (–7, 10) –2 (0, –4)

Smoking status

Current smoker 40 61 63 21 (11, 31) 22 (16, 29) 52 61 66 8 (–0.7, 17) 12 (6, 18)

Former smoker 13 14 12 –2 (–7, 3) –0.4 (–5, 4) 14 10 13 0.1 (–7, 7) –0.2 (–4, 4)

Alcohol consumption

None 43 43 46 4 (–6, 13) 4 (–3, 12) 22 25 26 5 (–5, 14) 4 (–2, 10)

>250 g/mo 15 28 18 10 (0.5, 18) 2 (–4, 7) 46 52 50 4 (–7, 15) 4 (–3, 11)

Use of sedatives

Sleeping pills occasionally/regularly 6 9 14 6 (–1, 14) 9 (4, 14) 3 6 10 5 (–1, 10) 9 (4, 13)

Sleeping pills regularly 1 3 7 2 (–2, 6) 6 (3, 10) 1 3 4 . . . 4 (1, 7)

Tranquilizers occasionally/regularly 14 16 27 7 (–2, 16) 17 (11, 23) 7 13 16 9 (2, 16) 11 (7, 16)

Tranquilizers regularly 4 8 10 7 (–0.3, 14) 8 (4, 13) 2 7 6 5 (1, 10) 6 (3, 10)

Stressful life situation 15 13 18 –1 (–8, 6) 5 (–0.2, 10) 19 17 20 3 (–5, 10) 2 (–3, 6)

Shift work 11 20 25 9 (0.4, 17) 14 (9, 20) 23 27 29 4 (–3, 11) 7 (1, 12)

Personality

Extrovert 51 57 47 13 (5, 21) –4 (–10, 3) 62 55 58 –16 (–24, -8) –5 (–11, 1)

Unstable 26 47 48 19 (9, 29) 24 (17, 30) 15 30 28 14 (7, 22) 14 (9, 19)

Long-lasting/serious illness 15 19 19 12 (3, 21) 8 (2, 13) 15 22 20 11 (3, 19) 7 (2, 12)

Low socioeconomic status 77 87 90 9 (2, 16) 14 (10, 18) 70 85 82 11 (3, 18) 11 (7, 16)

Note. CI = confidence interval.
aDifference in exposure prevalence between short-term or long-term unemployed and never unemployed.
bUnemployed in 1973, lifetime unemployment less than 1 year.
cEver unemployed, lifetime unemployment at least 1 year.
dToo few cases for age-adjusted analyses.

work were more prevalent among the unem-
ployed. The latter results were statistically sig-
nificant, but the difference in prevalence was
less than 10%.

Among women, external causes of death—
suicide in particular—showed a strong associa-
tion with unemployment, with an almost three-
fold relative risk for the 24-year follow-up
period and a sixfold increase for the first 10
years of follow-up (Table 2). The increased
rates among the unemployed remained after
adjustment for possible confounding factors, al-
though at a somewhat lower level. Disregard-
ing specific causes, the ever unemployed
showed an increased mortality rate based on

the 24-year follow-up, with identical but less
precise estimates for the first 10 years.

For men, a strong association between un-
employment and death from external undeter-
mined cause was found, even after adjustment
for potential confounding factors (Table 2). An
association on a lower level was also found for
all external causes. There tended to be an as-
sociation between malignant neoplasms and
unemployment, which was weakened and still
imprecise when potential confounders were
controlled for. Total mortality over the 2
follow-up periods was higher among the ever
unemployed; adjusting for potential confound-
ing factors somewhat lowered the estimates.

In analyses in which the confidence inter-
vals were adjusted for correlated outcomes, the
confidence intervals of the mortality rate ratios
were in general identical to those of the unad-
justed analyses, showing little influence from
correlation within twin pairs (data not shown).

For women, a synergy index of 7.0 was
found for the joint presence of unemployment
and use of sleeping pills (Table 3), indicating a
mortality effect 7 times higher than expected
from additivity. For women in the exposed
group, use of tranquilizers, extravert personal-
ity, and unstable personality combined with
unemployment showed a synergistic relation
to mortality, although the statistical precision
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TABLE 2—Relative Risks for Specific Causes of Death and Total Mortality Among Women and Men,
by Exposure to Unemployment: Sweden, 1973

RR (95% CI) at 24-y Follow-Up RR (95% CI) at 10-y Follow-Up

No. of Deaths No. of Deaths 
Total Among Those Total Among Those 
No. of Exposed to No. of Exposed to 

Cause of Death (ICD-8 Codes) Deaths Unemployment Age-Adjusted Full Modela Deaths Unemployment Age-Adjusted Full Modela

Women

Total mortality 399 42 1.7 (1.2, 2.4) 1.4 (1.0, 1.9) 73 8 1.7 (0.8, 3.7) 1.4 (0.7, 3.0)

Malignant neoplasms (140–209) 208 16 1.3 (0.8, 2.1) 1.1 (0.7, 1.9) 37 1 0.4 (0.1, 3.2) 0.4 (0.1, 2.8)

Malignant neoplasm of trachea, bronchus, or lung (162) 22 1 0.9 (0.1, 6.8) 0.6 (0.1, 4.2) 2 0 . . . . . .

Diseases of the circulatory system (390–458) 68 6 1.6 (0.7, 3.7) 1.3 (0.5, 3.0) 11 0 . . . . . .

Ischemic heart diseases (410–414) 31 3 1.8 (0.5, 5.9) 1.3 (0.4, 4.5) 3 3 . . . . . .

Injuries, poisoning, other external causes (E800–E999) 50 11 2.8 (1.4, 5.7) 2.0 (1.0, 4.1) 18 6 6.2 (2.2, 17.5) 4.2 (1.5, 12.3)

Suicide (E950–E959) 30 8 4.1 (1.7, 9.5) 2.7 (1.2, 6.5) 13 4 5.3 (1.6, 18.0) 3.7 (1.0, 13.0)

External undetermined cause (E980–E989)b 4 2 15.8 (1.3, 196.4) 10.7 (0.9, 133.0) 2 1 . . . . . .

Other diagnoses 73 9 2.0 (1.0, 4.0) 1.3 (0.6, 2.7) 7 1 1.8 (0.2, 16.1) 1.6 (0.2, 13.8)

Alcoholism, cirrhosis of liver, pancreatitis (303, 571, 577) 10 1 1.3 (0.2, 11.0) 1.0 (0.1, 8.1) 2 1 14.7 (0.9, 252.9) 10.4 (0.6, 185.2)

Men

Total mortality 792 97 1.6 (1.3, 1.9) 1.3 (1.0, 1.6) 208 32 1.9 (1.3, 2.8) 1.5 (1.0, 2.2)

Malignant neoplasms (140–209) 224 26 1.6 (1.0, 2.4) 1.4 (0.9, 2.1) 47 8 2.5 (1.1, 5.3) 2.1 (0.9, 4.6)

Malignant neoplasm of trachea, bronchus, or lung (162) 38 5 1.7 (0.7, 4.5) 1.5 (0.6, 4.1) 5 1 3.1 (0.3, 29.0) 2.9 (0.3, 28.0)

Diseases of the circulatory system (390–458) 237 23 1.4 (0.9, 2.2) 1.2 (0.8, 1.8) 40 5 1.9 (0.7, 5.0) 1.4 (0.5, 3.8)

Ischemic heart diseases (410–414) 161 15 1.4 (0.8, 2.4) 1.2 (0.7, 2.1) 27 2 1.1 (0.3, 4.7) 0.8 (0.2, 3.6)

Injuries, poisoning, other external causes (E800–E999) 200 35 1.8 (1.2, 2.6) 1.5 (1.0, 2.2) 91 16 1.8 (1.0, 3.1) 1.5 (0.8, 2.6)

Suicide (E950–E959) 91 12 1.3 (0.7, 2.4) 1.0 (0.6, 2.0) 38 4 1.1 (0.4, 3.2) 0.9 (0.3, 2.6)

Undetermined cause of death (E980–E989)b 23 10 7.7 (3.3, 17.9) 5.8 (2.4, 14.0) 8 4 8.6 (2.1, 36.2) 5.8 (1.3, 25.4)

Other diagnoses 131 13 1.2 (0.7, 2.2) 0.9 (0.5, 1.5) 30 3 1.4 (0.4, 4.7) 0.9 (0.3, 3.2)

Alcoholism, cirrhosis of liver, pancreatitis (303, 571, 577) 40 6 2.0 (0.8, 4.8) 1.3 (0.5, 3.3) 14 2 2.2 (0.5, 10.2) 1.6 (0.3, 7.5)

Note. RR = relative risk; CI = confidence interval; ICD-8 = International Classification of Diseases, Eighth Revision.33

aFor women, relative risk is adjusted for age, marital status, smoking status, alcohol consumption, use of tranquilizers, extroverted personality, and long-lasting/serious illness. For men, relative risk is
adjusted for age, marital status, smoking status, alcohol consumption, use of sleeping pills, unstable personality, and long-lasting/serious illness.
bUncertainty whether injury is accidental or intentional.

was weak owing to small numbers. For men,
elementary school education, use of sleeping
pills, and long-lasting or serious illness com-
bined with unemployment were associated
with a mortality rate ratio that exceeded ex-
pectancy based on additivity.

In the mortality analysis within twin pairs,
where 1 twin had experienced unemploy-
ment while the other had not, the estimated
relative risk of death for unemployed was 1.5
(95% confidence interval [CI]=0.7, 3.1)
among women. A corresponding estimate of
1.4 (95% CI=1.0, 2.0) was found for men.
Controlling for social, behavioral, health, and
personality factors from the 1973 question-
naire lowered the relative risks marginally, to
1.4 (CI=0.6, 3.4) and 1.3 (CI=0.9, 1.9) for
women and men, respectively.

DISCUSSION

The results from this study suggest that un-
employment is associated with an increased
risk of early death even after adjustment for
several potential confounding factors, including
socioeconomic status, lifestyle factors, and ge-
netic and early childhood factors. In particular,
unemployment was associated with increased
mortality from suicide and external undeter-
mined cause. Among unemployed men, an in-
creased risk of death from malignant neo-
plasms was also suggested. Furthermore, the
results indicate that the risk of early mortality
following unemployment may be strengthened
by social, health, and personality factors.

One way to assess unemployment’s public
health impact is to estimate the attributable frac-

tion (the proportion of deaths that would be
eliminated if mortality among the unemployed
were reduced to that among the employed).
The estimate depends on the strength of the as-
sociation between exposure and outcome and
also on the prevalence of the exposure. On the
basis of our study results (24-year follow-up),
and keeping the statistical imprecision in mind,
the attributable fraction for suicides was 20%
among women. For men, the attributable frac-
tion for external undetermined cause was 38%.

Unemployment
Information about current or previous un-

employment was collected at baseline in 1973
only. The number of unemployment episodes
and the duration of each episode was not re-
corded. “Ever unemployed” may therefore
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TABLE 3—Interactions Between Unemployment and Risk Indicators of Mortality for Women and Men: 
Sweden, 1973

Ever Unemployed, Never Unemployed, Ever Unemployed,
Without Risk Indicator,b With Risk Indicator,b With Risk Indicator,b Synergy Indexc

Risk Indicator na OR (95% CI) OR (95% CI) OR (95% CI) (95% CI)

Women

Unmarried, divorced, widow 477 1.6 (1.0, 2.5) 1.4 (1.1, 1.7) 2.5 (1.6, 3.9) 1.5 (0.5, 4.4)

No children 526 2.1 (1.4, 3.1) 1.2 (0.9, 1.5) 1.6 (0.9, 2.7) 0.5 (0.1, 2.3)

Elementary school 381 1.9 (1.2, 3.0) 1.1 (0.9, 1.4) 1.8 (1.1, 2.9) 0.8 (0.2, 2.7)

Smoker 492 1.6 (0.9, 2.7) 1.7 (1.4, 2.1) 2.9 (1.9, 4.3) 1.5 (0.6, 3.7)

Alcohol consumption >250 g 123 2.0 (1.4, 2.8) 1.4 (1.1, 1.9) 1.2 (0.4, 3.4) 0.2 (0.0, 40.1)

Use of sleeping pills 70 1.4 (1.0, 2.1) 1.4 (1.0, 2.0) 6.6 (1.1, 12.5) 7.0 (2.2, 22.5)

Use of tranquilizers 175 1.4 (0.9, 2.1) 1.5 (1.2, 2.0) 3.5 (2.1, 5.7) 2.7 (1.0, 7.6)

Shift work 176 1.9 (1.3, 2.7) 1.3 (0.9, 1.7) 1.5 (0.7, 3.2) 0.4 (0.0, 4.8)

Extravert personality 445 1.2 (0.7, 2.1) 1.3 (1.0, 1.5) 2.8 (1.8, 4.1) 3.9 (0.7, 22.7)

Unstable personality 405 1.1 (0.7, 2.0) 1.4 (1.1, 1.7) 3.0 (2.0, 4.5) 3.8 (0.9, 15.6)

Long-lasting or serious illness 154 1.6 (1.1, 2.4) 1.8 (1.5, 2.4) 3.4 (2.0, 5.9) 1.6 (0.7, 4.0)

Blue-collar worker or lower white-collar worker 779 1.5 (0.5, 4.3) 1.1 (0.9, 1.5) 2.0 (1.4, 3.0) 1.5 (0.1, 16.5)

Men

Unmarried, divorced, widower 704 1.8 (1.3, 2.4) 1.9 (1.6, 2.3) 2.1 (1.5, 2.9) 0.6 (0.3, 1.3)

No children 788 1.9 (1.4, 2.6) 1.5 (1.2, 1.7) 1.6 (1.1, 2.3) 0.4 (0.2, 1.1)

Elementary school 543 1.1 (0.8, 1.6) 1.2 (1.0, 1.4) 2.3 (1.8, 3.1) 4.1 (1.0, 16.7)

Smoker 800 1.5 (1.0, 2.3) 1.9 (1.6, 2.2) 2.7 (2.0, 3.6) 1.2 (0.7, 2.2)

Alcohol consumption >250g 530 1.4 (1.0, 1.9) 1.3 (1.2, 1.6) 2.3 (1.7, 3.1) 1.7 (0.8, 3.9)

Use of sleeping pills 60 1.5 (1.1, 1.8) 1.8 (1.2, 2.5) 3.5 (1.9, 6.8) 2.1 (0.7, 6.1)

Use of tranquilizers 130 1.5 (1.1, 1.9) 1.5 (1.1, 1.9) 2.6 (1.6, 4.2) 1.7 (0.6, 4.5)

Shift work 395 1.5 (1.1, 1.9) 1.1 (0.9, 1.3) 1.8 (1.3, 2.6) 1.4 (0.5, 4.1)

Extravert personality 783 1.8 (1.3, 2.5) 1.1 (0.9, 1.3) 1.5 (1.1, 2.0) 0.5 (0.2, 1.6)

Unstable personality 350 1.3 (1.0, 1.8) 1.5 (1.3, 1.9) 2.6 (1.8, 3.6) 1.8 (0.8, 3.8)

Long-lasting or serious illness 233 1.4 (1.0, 1.8) 1.4 (1.2, 1.7) 2.7 (1.9, 4.0) 2.2 (1.0, 5.0)

Blue-collar worker or lower white-collar worker 1085 1.8 (1.1, 3.0) 1.3 (1.1, 1.5) 1.8 (1.4, 2.3) 0.7 (0.3, 1.9)

aNumber of unemployed also exposed to the risk indicator.
bOdds ratio (OR) and 95% confidence interval (95% CI) are adjusted for age. The reference group (OR = 1) refers to cases and referents among the individuals unexposed to both unemployment and
the risk indicator under study.
cSynergy index: 1.0 = no interaction, 2.0 = an effect among those with combined exposure twice what would be expected from an additive effect of the 2 exposures, etc.

apply to 1 or several occasions of different
length, remote from or close in time to the start
of follow-up. In addition, we had no informa-
tion on unemployment occurring after 1973.
Exposed individuals could repeatedly be unem-
ployed during follow-up. This does not lead to
misclassification of the exposure because we
did not take different levels of exposure into
account—the exposure we analyzed was “ever
unemployed.” Individuals classified as never
unemployed as of 1973 could encounter un-
employment later on and therefore be misclas-
sified. This limitation would lead to underesti-
mated risk estimates if those who became
unemployed after 1973 had the same mortality
pattern as those reported as ever unemployed

as of 1973. If the individuals who became un-
employed after 1973 had a lower death rate
than those earlier classified as unemployed,
then the reported estimates could be biased up-
ward; however, we have no reason to believe
this to be the case. On the other hand, it is un-
certain to what extent the results obtained are
valid for more recent time periods, when
worker groups other than those of the present
study are facing unemployment.

We used a 24-year follow-up as well as
a shorter period: the first 10 years of the
follow-up (1973–1982). For several of the
cause-specific diagnoses, higher mortality rate
ratios were found for the 10-year period than
for the longer follow-up. This finding could

owe partly to increased misclassification of un-
exposed individuals over time. It could also be
that unemployment entails an increased risk of
death (during a limited time period) that grad-
ually fades away. The results suggest that un-
employment may have an impact on mortality,
not only in a short-term but also in a long-term
perspective.

Selection and Pathway
In accordance with other studies,12,21,25 sev-

eral factors related to mortality were signifi-
cantly more prevalent among the unemployed
than among the never unemployed (Table 1).
These characteristics could either lead to or be
a consequence of unemployment. The associa-
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tion between unemployment and mortality
may therefore partly be a result of selection
mechanisms, in that individuals with certain
risk indicators are more likely to become un-
employed than those without the risk indicators
in question. However, unemployment may also
contribute to the development of these risk in-
dicators and, in turn, to poor health. The cross-
sectional data did not permit a clear determina-
tion of the timing between risk indicators and
unemployment in this study.

Adjustment for risk indicators that constitute
links in the causal chain between an exposure
and an outcome may inaccurately reduce an
association and mask an actual effect or part of
the effect attributable to the exposure. Low ed-
ucation, personality factors, and low socioeco-
nomic status are comparatively stable over time
and may in general precede unemployment.
Shift work should also mainly (but not exclu-
sively) precede unemployment, assuming that
occupational mobility is comparatively low in
terms of this occupational characteristic. Fur-
thermore, we see no reason why unemploy-
ment should increase the probability of holding
a job with shift work. Serious or long-lasting ill-
ness could also be a precursor, since subjects
with poor health may be more likely to lose
their job. Divorce may to some extent be a con-
sequence of unemployment, and smoking and
use of sleeping pills and tranquilizers could be
a coping behavior owing to psychological stress
caused by unemployment. In the extended
multivariate analyses, the relative risks were
often attenuated compared with the age-ad-
justed relative risks, and this attenuation may
be partly attributable to unwarranted adjust-
ment for factors in the causal chain.

A major advantage of our study was that it
controlled for confounding owing to genetic
and early social and environmental conditions
by analyzing unemployment among discordant
twin pairs. In general, twins have early social
and environmental conditions in common; in
addition, monozygotic twins are genetically
identical and dizygotic twins have half of their
genes in common. The twin analyses showed
an increased risk of death for the exposed twin
compared with his or her twin sibling. The con-
fidence intervals were wide owing to a rather
small number of deaths. Nevertheless, it is nota-
ble that this analysis, which controlled for
many predisposing life conditions, yielded risk

estimates comparable to the analyses based on
the full cohort.

Specific Causes of Death
We found an association between unemploy-

ment and external causes of death for both
women and men. This finding is consistent with
those of other studies,9,12,13 although few of
these included women.9 Suicide was clearly as-
sociated with unemployment among women,
but not among men. On the other hand, men
who experienced unemployment had an in-
creased risk of death by external undetermined
cause. This finding raises the possibility that
suicide is less likely to be identified among men
than among women. In some studies reporting
an association between suicide and unemploy-
ment among men, deaths by external undeter-
mined cause and suicides were combined.19,20

The results indicate that unemployment has
an important impact on mental health. Unem-
ployment may cause a deterioration of eco-
nomic situation, downgrading of social status,
broken social relations, changed risk behaviors,
impaired psychological well-being, and depres-
sion, consequences that may develop into se-
vere illness.1–4,6–8,17,18,25

Several studies have reported an increased
risk of mortality from cardiovascular disease
with unemployment.1,21–23 Our study showed
no such increased risk, which is in accordance
with another recent Swedish study.16 It has
been suggested that inability to control for be-
havioral and medical parameters before and
after unemployment, and a too short follow-up
period, contribute to difficulties in showing a
possible relationship between unemployment
and cardiovascular diseases.15 Our results do
not support this view but rather indicate that
an association between unemployment and
death from cardiovascular diseases observed in
some studies may be confounded by other risk
factors.

Other studies have pointed out that the ex-
cess cancer mortality among the unemployed
owes mainly to an increased risk of lung can-
cer.2,11,12,21,24 Our results for men are consistent
with this observation, although they lack preci-
sion owing to small numbers. As in our study,
other studies have reported a higher preva-
lence of smokers among the unemployed, and
they have shown that smoking habits stay quite
stable during unemployment.11,21 In our study,

the prevalence of smoking among short-term
and long-term unemployed women was similar,
and there was only a slight difference among
men, suggesting that, to some extent, smoking
may be a precursor of unemployment. It is pos-
sible that smokers have a greater risk of losing
their job either because of smoking or because
of other factors related to smoking.

An increased mortality from alcohol-related
diseases among the unemployed was reported
by Martikainen.12 Our data were consistent
with such an association among men, although
the results were based on few deaths and the
risk estimate decreased in the full model. Mor-
ris et al. reported a higher prevalence of alco-
hol use among the unemployed.21 In our study,
increased alcohol use among the unemployed
was seen only among women who experienced
short-term unemployment in 1973.

Interaction
As far as we know, no other study has fo-

cused on the question of interaction between
unemployment and the characteristics of the in-
dividual relative to early death. It has been sug-
gested previously that buffering effects from so-
cial support, for example, could reduce the
negative effects of the stress of losing a
job.4,7,8,10 Our results indicate that modifying
the effects of individual characteristics could
strengthen the association between unemploy-
ment and mortality. For men, but not for
women, low education seemed to enhance the
association between unemployment and mor-
tality. It is possible that unemployment means
greater strain in economic and social terms,
particularly for men with low education.

Furthermore, our results suggest that use of
sleeping pills or tranquilizers may enhance the
risk of early death among individuals who ex-
perience unemployment, particularly women.
Use of these drugs may be caused by unem-
ployment, and this type of coping may reflect a
particularly strong reaction. Apart from the
availability of drugs, which may be the direct
cause of death, the interaction could also sig-
nify that women using these drugs are more
vulnerable owing to different psychosocial
problems or mental diseases, and that unem-
ployment may augment a prevailing difficult sit-
uation. In addition, the synergistic effects indi-
cated for unstable personality traits and for
serious or long-lasting illness may indicate that
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unemployment among individuals already bur-
dened by psychological disorders, somatic ill-
ness, or both may overwhelm the individual.

CONCLUSIONS

Unemployment is associated with an in-
creased risk of early death, especially from sui-
cide and external undetermined cause. Our re-
sults suggest that characteristics of the individual
prior to unemployment cannot explain this in-
creased risk. They further indicate that the asso-
ciation between unemployment and mortality
may be strengthened by social factors, personal-
ity characteristics, and health-related factors. An
increased risk of early mortality related to unem-
ployment should be recognized.
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